Pharmacokinetics

Clopidogrel is rapidly but incompletely absorbed after
oral doses; absorption appears to be at least 50%. Itisa
prodrug and is extensively metabolised in the liver,
mainly to the inactive carboxylic acid derivative;
metabolism is mediated by the cytochrome P450
isoenzymes CYP3A4 and CYP2B6, and to a lesser ex-
tent by CYP1A2, CYP1A1, and CYP2C19. The active
metabolite appears to be a thiol derivative; it has been
identified in vitro but appears to be too unstable to be
isolated from plasma. Clopidogrel and the carboxylic
acid derivative are highly protein bound. Clopidogrel
and its metabolites are excreted in urine and in faeces;
about 50% of an oral dose is recovered from the urine
and about 46% from the faeces.

Uses and Administration

Clopidogrel is a thienopyridine antiplatelet drug used
in thromboembolic disorders. It is an analogue of ticlo-
pidine (p.1411) and acts by inhibiting adenosine di-
phosphate-mediated platelet aggregation. It is given
prophylactically as an alternative to aspirin in patients
with atherosclerosis who are at risk of thromboembolic
disorders such as myocardial infarction (p.1175), pe-
ripheral arterial disease (p.1178), and stroke (p.1185).
Clopidogrel is also used with aspirin in acute coronary
syndromes, including acute myocardial infarction and
unstable angina (p.1157), and in coronary stenting (see
Reperfusion and Revascularisation Procedures, be-
low).

Clopidogrel is given orally as the bisulfate, but doses
are expressed in terms of the base; 97.86 mg of clopi-
dogrel bisulfate is equivalent to 75 mg of base.

For the prophylaxis of thromboembolic events, the
usual dose of clopidogrel is 75 mg once daily.

In the management of acute ST-elevation myocardial
infarction, clopidogrel is used with aspirin as an ad-
junct in medically-treated patients. It is given in a dose
of 75 mg once daily; patients under 75 years of age
may be given a loading dose of 300 mg. Treatment
should be continued for at least 4 weeks.

In the management of unstable angina and non-Q-
wave myocardial infarction, clopidogrel is used with
aspirin as an adjunct to either medical or interventional
treatment, including coronary stenting. A single load-
ing dose of 300 mg is given, followed by 75 mg once
daily.
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Administration in children. Clopidogrel is not licensed for
paediatric use in either the UK or the USA, although it has been
given to small numbers of patients.
A retrospective study® of the use of clopidogrel in 15 children
aged from 6 weeks to 16 years, 14 of whom had congenital heart
disease, found that it was safe and effective; nearly all of the chil-
dren were also taking aspirin and/or anticoagulants, and severe
bleeding was reported in only 1 of them. The usual dose ranged
from 1 to 3 mg/kg once daily, although a dose of 6 mg/kg daily
was tolerated when given in error to 1 patient. A cohort study? of
the use of clopidogrel alone or with aspirin in 17 children aged
1.5 to 17 years with arterial ischaemic stroke found that a daily
dose of 0.5 to 2.4 mg/kg (target dose 1 mg/kg) was well tolerat-
ed, although subdural haematomas developed in 2 patients who
were also taking aspirin.
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Atherosclerotic disorders. The use of aspirin to reduce the
risk of cardiovascular events in patients with atherosclerotic vas-
cular disorders is well established. Clopidogrel may have a role
as an alternative. The CAPRIE trial' compared clopidogrel with
aspirin in 19 185 patients at risk of ischaemic events, and found

The symbol T denotes a preparation no longer actively marketed

that clopidogrel reduced the risk of ischaemic stroke, myocardial
infarction, or death from vascular causes to a greater extent than
aspirin, although the absolute difference was small.

In acute coronary syndromes, clopidogrel may provide benefit
when used in addition to aspirin. In patients with unstable angina
or non-ST elevation myocardial infarction, the CURE trial?
found that the risk of cardiovascular death, myocardial infarc-
tion, or stroke was lower in patients treated with clopidogrel and
aspirin, compared with those receiving aspirin alone. Clopidog-
rel was given in a loading dose of 300 mg, started within 24
hours of the onset of symptoms, followed by 75 mg daily for 3 to
12 months.

Similar results have been reported in patients with acute ST-ele-
vation myocardial infarction. Clopidogrel given with aspirin and
thrombolytic therapy improved the patency of the affected artery
and reduced the incidence of ischaemic complications at 30
days,® while a further study* found that addition of clopidogrel to
aspirin and standard therapy (including thrombolytics in over
half of the patients) also reduced early mortality.

Use of clopidogrel with aspirin has also been studied in ischae-
mic stroke but any benefit appears to be outweighed by an in-
creased risk of bleeding. In the MATCH study,’ adding aspirin to
clopidogrel did not reduce the incidence of vascular events com-
pared with clopidogrel alone, but the risk of major or life-threat-
ening bleeding was increased. Similarly, in the CHARISMA
study in patients with stable atherosclerotic disease or multiple
risk factors, addition of clopidogrel to aspirin had no significant
effect on the incidence of cardiovascular events, but the risk of
moderate to severe bleeding was increased.
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Reperfusion and revascularisation procedures. Percuta-
neous coronary intervention (PCI) has an established role in the
management of both acute and stable coronary disease (see
p.1181). Adjunctive antiplatelet therapy is given to reduce the
risk of thrombosis, both during and after the procedure; a regi-
men of clopidogrel with aspirin improves outcomes! and is now
generally recommended,?® particularly if coronary stents are
used. Although ticlopidine with aspirin was used initially in pa-
tients receiving stents, clopidogrel appears to be as effective as
ticlopidine®® but has a lower risk of haematological toxicity and
is now generally preferred. A randomised study (CLASSICS)®
found that, in patients given long-term aspirin, clopidogrel in a
dose of 75 mg daily for 28 days, with or without a 300-mg load-
ing dose, was as effective as ticlopidine; it was also better toler-
ated.

Pretreatment with clopidogrel appears to be most effective, but
the increased bleeding risk may be of concern if emergency sur-
gery is required. Use of a 300-mg loading dose shortly before the
procedure appears to be safe, but efficacy may be reduced if it is
given less than 6 hours before the intervention, and there is some
evidence that it needs to be given at least 15 hours before.” A
higher dose of 600 mg may be effective if given at least 2 hours
before PCI,%9 and has been recommended in patients undergoing
PCI for non-ST elevation acute coronary syndromes.?

The duration of combination therapy depends on the clinical sit-
uation. For patients given bare-metal stents, clopidogrel in a dose
of 75 mg daily is usually given with aspirin for 2 to 4 weeks, and
aspirin is then continued indefinitely. In patients with drug-elut-
ing stents, the risk of occlusion persists for longer and combina-
tion therapy is usually recommended for at least 3 to 6 months;
there is some evidence®!? that extending the duration further
may provide additional benefit, and treatment for 12 months or
longer has been suggested.? Prolonged combination therapy may
also be of benefit in patients undergoing PCI for unstable angina,
whether or not they receive stents.:
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Preparations
USP 31: Clopidogrel Tablets.

Proprietary Preparations (details are given in Part 3)

Arg.: Antiplag; Clodian; Clodrelt; Iscover; Nabratin; Nefazan; Plavix; Pleyar;
Troken; Austral.: Iscover; Plavix; Austria: Plavix; Belg.: Plavix; Braz.: Iscov-
er; Plavix; Canad.: Plavix; Chile: Artevil; Iskimil; Plavix; Cz.: Iscover; Plavix;
Denm.: Plavix; Fin.: Plavix; Fr.: Plavix; Ger.: Iscover; Plavix; Gr.: Iscover;
Plavix; Hong Kong: Plavix; Hung.: Plavix; India: Cloflow; Clopact; Clopi-
vas; Clopod; Noklot; Plavix; Indon.: Plavix; Irl.: Plavix; Israel: Plavix; Ital.:
Iscovert; Plavix; Malaysia: Plavix; Mex.: Iscover; Plavix; Neth.: Iscover;
Plavix; Norw.: Plavix; NZ: Plavix; Philipp.: Plavix; Pol.: Areplex; Plavix;
Zylit; Port.: Iscovert; Plavix; Rus.: Plavix (IMaasukc); Zillt (3uaT); S.Afr.:
Plavix; Singapore: Plavix; Spain: Iscover; Plavix; Swed.: Plavix; Switz.:
Plavix; Thai.: Plavix; Turk.: Plavix; UK: Plavix; USA: Plavix; Venez.: Plavix.

Multi-ingredient: Arg.: Nefazan Compuesto; India: Cloflow Plust;
Clopact A; Clopivas AP; Clopod-A.
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Cloricromen (iNN)

Cloricromene; Cloricromeno; Cloricromenum. Ethyl ({8-chloro-
3-[2-(diethylamino)ethyl]-4-methyl-2-oxo-2H- | -benzopyran-7-
yljoxy)acetate.

Kaopukpomer

CyoH24CINOg = 395.9.

CAS — 68206-94-0.

ATC — BOIACO2.

ATC Vet — QBOIACO2.
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Profile

Cloricromen is an antiplatelet drug with vasodilating activity and
is used in thromboembolic disorders (p.1187). It is given as the
hydrochloride in arterial vascular disorders where there is a risk
of thrombosis. It may be given orally in a dose of 100 mg two or
three times daily or intravenously in a dose of 30 mg daily.

Preparations

Proprietary Preparations (details are given in Part 3)
Ital.: Proendotel.

Cloridarol (inN)

Clobenfurol; Cloridarolum. a-(Benzofuran-2-yl)-a-(4-chlorophe-
nyl)methanol.

Knropviaapon
CysH,,ClIO, = 258.7.
CAS — 3611-72-1

ATC — COIDXI5.
ATC Vet — QCOIDXI5
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The symbol ® denotes a substance whose use may be restricted in certain sports (see p.vii)



